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© Apparatus for use in fusion of adjacent spinal 
bodies (40,42) employing rigid interbody implant 
means (44) located between disc facing surfaces of 
anterior parts of said bodies together with means 
(10,20) for mutually locating posterior parts of said 
bodies, characterised by a link (20) formed with an 
elongated part (22) and an eye (24) at one end of 
said elongated part for engagement with a screw 
(10) secured to one of said bodies, said elongated 
part having, spaced from said eye, means (26) for 
enabling securing of the link to the other of said 
bodies. \ 
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This invention relates to apparatus for use in 
fusion of adjacent spinal bodies employing inter- 
body implant means located between disc facing 
surfaces of anterior parts of said bodies together 
with means for mutually locating posterior parts of 
said bodies. 

Surgical treatment of lower back pain involves 
fusion of spinal vertebrae assumed to be responsi- 
ble for the source of the pain. Such fusion is 
generally carried out in one of the following ways. 

1 . Anterior plates are fixed by screws to anterior 
or medial parts of the vertebral bodies. The term 
"anterior" here refers to the surgical approach 
used to access the vertebral bodies. Typically 
these plates are wider than 20mm and the 
screws are 5-7mm diameter and 30-50mm in 
length. 

2. Posterior plates fixed to posterior parts of the 
vertebral bodies by pedicle and/or sacral 
screws. The term "posterior'* here refers to the 
surgical approach used to access the vertebral 
bodies. 

3. Posterior rods mounted on pedicle and/or 
sacral screws. These rods typically are 5-7mm 
diameter and the screws are also 5-7mm diam- 
eter and 30-50mm in length. 

The posterior plates and screws and the pos- 
terior rods and screws are therefore large and 
require to be implanted through a large skin inci- 
sion in excess of 10cm. This causes damage to the 
body stabilising muscular and ligamentous sys- 
tems. The patient is kept in hospital for many days 
and return to normal daily life and work is possible 
only after several months. 

The size of the screws in the abovementioned 
plate/screw, rod/screw systems needs to be as 
large as 5-7mms because with smaller screw diam- 
eters breakage is found to occur. With large screw 
sizes however implantation needs to be precise as 
the pedicle is not much larger than the screw itself. 
Even with these large screw sizes however it has 
been found that many of the plate/screw and 
rod/screw systems fail some years after implanta- 
tion. 

The avoidance of such screw failures has been 
attempted by certain surgeons providing additional 
support for the anterior parts of the vertebrae 
through an additional anterior interbody fusion or 
an additional posterior lumbar interbody fusion 
(PLIF). Interbody fusion was generally performed 
with autogenous graft or allograft but this was 
found to collapse or resolve with time and not 
contribute to the stability of the posterior system. 

The view is also held in some quarters that 
posterior rod/screw and plate/screw system do not 
restore appropriately the height of the disc space 
between affected vertebral bodies causing further 
degeneration thereof and not relieving pain. At- 
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tempts to resolve this problem have resorted to the 
use of interbody fusion cages in which autogenous 
bone graft is packed to promote fusion. These 
cages however have inadequate anchoring means 

5 for securing them to the disc facing vertebral plates 
and can by themselves back out of their location 
owing to repeated flexure and extension of the 
spine. They tend also to be insufficiently stable 
postoperatively giving rise to micromotion which 

w inhibits fusion. 

The prior systems discussed are not satisfac- 
tory because they address either the posterior 
stabilisation need or the anterior stabilisation need 
or the disc height restoration and anterior stabilisa- 

75 tion need. Also, they require the use of large size 
implant components the installation of which re- 
quires open surgery with its concomitant disadvan- 
tages. 

It is an object of the present invention to pro- 

20 vide improved apparatus for use in fusion of adja- 
cent spinal bodies. 

The present invention consists in apparatus for 
use in fusion of adjacent spinal bodies employing 
rigid interbody implant means located between disc 

25 facing surfaces of anterior parts of said bodies 
together with means for mutually locating posterior 
parts of said bodies, characterised by a link formed 
with an elongated part and an eye at one end of 
said elongated part for engagement with a screw 

30 secured to one of said bodies, said elongated part 
having, spaced from said eye, means for enabling 
securing of the link to the other of said bodies. 

in one form said means for enabling securing 
of the link to said other of the spinal bodies com- 

35 prise an end part which extends norrpal or substan- 
tially normal to said elongated part and to the plane 
of said eye. 

The end part may taper at the free end thereof 
towards said free end. 

The plane of said eye may contain the axis of 
said elongated part. 

Alternatively, the plane of said eye is offset 
from the axis of said elongated parUby the thrck- 
ness of said part. ^* 

In another form said elongated part of said link 
is formed at opposite ends with respective eyes 
which are substantially coplanar and parallel with 
said elongated part. 

The planes of said eyes may contain the axis 
so of said elongated part, or said elongated part may 
be formed at opposite ends thereof with respective 
eyes disposed in parallel or substantially parallel 
planes spaced apart by the thickness of said elon- 
gated part, the plane one of said eyes containing 
55 the axis of said elongated part. 

In all embodiments of the invention a part at 
least of said link excluding said eye or eyes thereof 
may be coated with bioactive material to promote 

2 
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fusion of said part to adjacent bone of one at least 
of said bodies. 

Thus, said elongated part may be coated with 
bioactive material to promote fusion thereto of adja- 
cent bone of said bodies. 

Again in all embodiments, said eye or eyes 
may be formed with a hardened surface where 
they engage said screw or an end part extending 
from an elongated part of a link. 

Thus the link may be made from titanium and 
the hardened surface of the eye or eyes thereof 
may be provided by titanium nitride. 

Said link may be formed from rod of diameter 
3 to 4mm and the or each link eye may have a 
diameter such as to enable close engagement 
therewith of a pedicle screw shank of 3 to 4mm 
diameter. 

The apparatus may be provided with a pedicle 
screw formed with a head and a shank adapted to 
be closely engagable with the or each eye of said 
link and having an externally threaded part which 
comprises a substantial part at least of said shank. 

The pedicle screw where it engages the eye of 
a link may be formed with a hardened surface. 

Said screw may be formed from titanium and 
said hardened surface may comprise titanium 
nitride. 

Said links and each of said screws may be 
dimensioned so as to support in use thereof about 
half and preferably less than half the spinal load. 

Thus, said links and each of said screws may 
be dimensioned so as to support in use thereof 
approximately 25 per cent of the spinal load, and 
perhaps as little as 20% thereof. Such dimension- 
ing permits the links and screws to be employed in 
microsurgical procedures. 

Said interbody implant means may comprise a 
generally rigid cylindrical body adapted to engage 
in opposed channels formed in facing end plates of 
the spinal bodies and having retaining means for 
fixedly locating said rigid cylindrical body relatively 
to the spinal bodies, said cylindrical body being of 
overall dimensions enabling its installation by mini- 
mum intervention surgery. 

Said retaining means may comprise an exter- 
nal thread (preferably buttress threads) formed on 
the exterior of said rigid cylindrical body. 

Said threads may be interrupted by a plain 
cylindrical surface of the cylindrical body. 

The rigid cylindrical body and its threads may 
have an overall diameter in the range 5 to 25mm. 

Preferably, the overall diameter of said rigid 
cylindrical body and its threads is in the range 9 to 
16mm. 

The said interbody implant means and said 
retaining means thereof may have an exterior sur- 
face which is smooth. 
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The buttress threads may measure between 2 
and 3mm from root to tip thereof, and may have a 
pitch of 3 to 4mm. 

Preferably, the buttress thread has a forward 

s facing surface which curves from 60° at the tip of 
the thread to 0° at the root of the thread relatively 
to the exterior of said cylindrical body. 

Part at least and preferably all of said exterior 
surface is coated with bioactive material to promote 

w bone ongrowth. 

In a further aspect the invention provides inter- 
vertebral implant means comprising a generally 
rigid cylindrical body adapted to engage in op- 
posed channels formed in facing end plates of the 

/5 spinal bodies and having retaining means for fixed- 
ly locating said rigid cylindrical body relatively to 
the spinal bodies, said cylindrical body being of 
overall dimensions enabling its installation by mini- 
mum intervention surgery. 

20 The said retaining means may comprise exter- 

nal threads (preferably buttress threads) formed on 
the exterior of said rigid cylindrical body. 

The said buttress threads may be interrupted* 
by a plain cylindrical surface of the cylindrical 

25 body. 

Said rigid cylindrical body and its threads may 
have an overall diameter in the range 5 to 25mm, 
preferably in the range 9 to 16mm. 

Said interbody implant means and said retain- 
30 ing means thereof may have an exterior surface 
which is smooth. 

Said buttress threads may measure between 2 
and 3mm from root to tip thereof, and may be at a 
pitch of 3 to 4mm. 
35 Because the apparatus of the invention is for 

use in stabilising the spinal bodfes by use of an 
interbody implant means for stabilising the anterior 
spinal column and links and pedicle (or sacral) 
screws which in use stabilise the posterior spinal 
40 column and support a lesser part, perhaps as little 
as 20 per cent of the load on the spine, the 
components of the apparatus are able to be pro- 
vided in sizes suitable for minimum intervention 
surgery which causes less physical damage to the 
45 patient and enables his period in hospital and of 
rehabilitation to be substantially curtailed. 

The invention will now be described, by way of 
example, with reference to the accompanying, 
somewhat diagrammatic drawings, in which:- 
so FIGURE 1 is a side elevation to an enlarged 
scale of a link according to the invention shown 
engaged with a pedicle screw; 
FIGURES 2 and 3 are an end elevation and plan 
view to an enlarged scale of the link of Figure 1; 
55 FIGURES 4 and 5 are a front and a side eleva- 
tion of another form of link according to the 
invention which can be used; 
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FIGURE 6 is a side elevation, partly in section, 
illustrating one form of usage of the apparatus 
according to Figures 1 to 3; 
FIGURE 7 is a plan view of the embodiment of 
the invention illustrated in Figure 6; 
FIGURE 8 is a rear elevation of the apparatus of 
Figure 6, with certain parts not shown; 
FIGURES 9 and 10 are views similar to Figures 
7 and 8 but showing the apparatus of the inven- 
tion in a different position; 
FIGURES 11(a) and 11(b) show in side and rear 
elevation apparatus of the general form of that 
illustrated in Figures 1 to 3 employed in the 
fusion of three vertebrae; 
FIGURES 12(a) and 12(b) are views generally 
similar to those of Figures 11(a) and 11(b) but 
showing the apparatus differently disposed; 
FIGURES 13(a) and 13(b) show in side and rear 
elevation a manner of usage of apparatus gen- 
erally of the form shown in Figures 1 to 5; 
FIGURES 14(a) and 14(b) show the apparatus of 
Figures 1 to 5 but employed in a different dis- 
position from that of Figure 1 3; 
FIGURE 15 is a side elevation of the interbody 
implant device forming part of the apparatus of 
the invention; 

FIGURES 16(a), (b) and (c) are respectively a 
side elevation, an end elevation looking from the 
left of Figure 16(a) and an end elevation looking 
from the right of Figure 16(1) illustrating one 
side of a further embodiment of interbody im- 
plant device forming part of the apparatus of the 
invention, and 

FIGURES 17(a), (b) and (c) are views corre- 
sponding to Figures 16(a), (b) and (c) of a larger 
size of interbody implant device than that shown 
in Figures 16(a), (b) and (c). 
Throughout the drawings, like parts have been 
accorded the same reference numerals. 

Referring first to Figures 1 to 3, pedicle screw 
10 which may, if required for fixing to the sacrum, 
be a sacral screw, has a head 12 with a cavity 13 
of hexagonal cross-section and a shank 14, the 
latter being externally threaded except for a plain 
unthreaded part 16 which adjoins the head 12. The 
cavity 13 is engaged with a tool for manoeuvering 
the screw 10 to the requisite location during the 
surgical procedure for installing the posterior spinal 
column stabilising means. The screw 10 is en- 
gaged in a link 20 formed from cylindrical rod of 
diameter 2 to 5mm and, preferably, about 3mm. 
The shank of the ^crew has the same diameter as 
the rod forming the link 20. The link 20 comprises 
an elongated rectilinear part 22 at one end of which 
the rod is bent to form an eye 24, whilst, at the 
other end of part 22 the rod is formed with an end 
part 26 which is disposed normal the plane of the 
eye 24 and at its free end is tapered as at 28. The 
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pedicle screw part 16 is a close fit in the eye 24. 

As illustrated the eye 24 is shown to include in 
its plane the axis of the elongated part 22. It can 
however be disposed with its plane parallel to the 

s part 22 but spaced from the axis of that part by an 
amount equal or approximately equal to the thick- 
ness of the rod. The spacing of the plane of the 
eye 24 relatively to the axis of the elongated part 
22 can be either on the same side or the opposite 

io side of the part 22 as the end part 26. 

The link 20. as will be apparent, co-operates in 
use with a single pedicle (or sacral) screw. Another 
form of link 30 is illustrated in Figures 4 and 5 and 
is formed from rod of the same diameter as that of 

is link 20 and comprises an elongated rectilinear part 
32 bent at its ends to form eyes 34 and 36. the 
plane of eye 34 containing the axis of part 32 and 
the plane of eye 36 which is parallel to that of eye 
34 being displaced from the axis of part 32 by an 

20 amount substantially equal to the thickness of the 
rod material which is the same as that of link 20. 
Whilst the plane of the eye 36 has been shown 
offset with respect to the plane of the eye 34; in 
alternative forms of the link 30, the eyes 34 and 36 

25 can be coplanar and their common plane can either 
include the axis of part 32 or be offset from it by 
an amount substantially equal to the thickness of 
the rod forming the link. In all its forms, the eyes 
34 and 36 of the link 30 are dimensioned to afford 

30 a close fit with the unthreaded part 16 of the shank 
14 of the pedicle (or sacral) screw 10. Each form of 
link 20 or 30 excluding the eye or eyes thereof 
may be partly or entirely coated with a surface 
layer based on bioactive calcium phosphate ce- 

35 ramie to promote fusion thereto of adjoining bone 
by bone ongrowth or ingrowth. Alternatively, the 
surface of the link 20 or 30 excluding the eye or 
eyes may be porous and also coated with said 
ceramic. 

40 The eye or eyes of the links are preferably 

treated to harden the surfaces thereof. Thus in the 
case of titanium links the surfaces can be treated 
to form titanium nitride thereon to effect the desired 
hardening. 

45 The links 20 are provided to accommodate 

different patients in a range of vertical lengths with 
2mm increments. Suitably, the links are made from 
one of titanium alloy, stainless steel or chrome 
cobalt. 

so Referring now to Figures 6 to 8 spinal stabilis- 

ing apparatus is illustrated for mutually securing 
adjacent vertebrae 40 and 42 between which disc 
41 is located. The apparatus which can be used to 
secure together any lower thoracic or lumbar verte- 

55 brae and with very slight modification, using sacral 
instead of pedicle screws where screws are placed 
in the sacrum, could be employed to secure the 
fifth lumbar vertebra to the sacrum, comprises in- 

4 
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terbody implant means in the form of a pair of 
generally cylindrical externally threaded dowels 44 
which engage in complementary internally thread- 
ed bores formed between the vertebrae 40 and 42. 
Although two dowels are illustrated, it may be that 5 
one centrally disposed dowel only could be used. 
Various forms of dowel can be employed, e.g. 
dowels with different forms of thread or without 
threads but with means for securing the dowels to 
adjoining vertebrae. When externally threaded dow- w 
els are used, they may be provided with additional 
means for securing the dowels to the adjoining 
vertebrae. The means for securing the dowels can 
be either or both mechanical means or biological in 
nature to provide a surface for promoting fusion 15 
thereto of adjoining bone. 

The dowels 44 serve to maintain the desired 
height between the end plates of the vertebrae 40 
and 42 and provide support for anterior parts of the 
vertebrae 40 and 42 which bear the larger propor- 20 
tion of the load on the spine, the remainder of the 
load being taken by two bilaterally disposed links 
20. These are engaged by pedicle screws 10, the 
latter in the case of Figures 7 and 8, engaging the 
pedicles of vertebra 40, each between the spinous 25 
process 48 and one of the facet joints 50 whilst the 
end part 26 of each link 20 is engaged in the 
vertebra 42 and is also located between the spi- 
nous process and the corresponding facet joint 50. 
In the case of Figures 9 and 10 each of the links 30 
20 is located between a transverse process 52 and 
the adjacent facet joint 50, the pedicle screws 10 
and corresponding end parts 26 of the links being 
substantially parallel so that the elongated rectilin- 
ear link parts 22 are disposed lengthwise of the as 
spine. 

Because the greater proportion of the load 
borne by the spine is supported by the anterior 
parts of the vertebral bodies, the links 20 and 
pedicle screws 10 are much lighterweight compo- 40 
nents than have been used in the case where 
spinal stabilisation has been effected only by fusion 
of posterior parts of the vertebrae or where, in the 
past, sharing of the spinal load between anterior 
implant means and means for mutually securing 45 
posterior parts of the immobilised vertebrae has 
been proposed. Because of the small dimensions 
of the link it can during surgery be "buried" in the 
bone surface of the vertebrae 40 and 42 and cov- 
ered with bone graft to promote fusion. so 

When a metal cylindrical dowel is employed for 
the anterior interbody fusion apparatus, the diam- 
eter of the body lies in the range 5-25mm, prefer- 
ably 9-1 6mm. These size ranges and the fact that 
the links 20 and screws 10 are of much lighter 55 
weight and significantly smaller than previously 
used posterior column stabilising components, en- 
able the dowel, the links and the screws to be 
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installed by microsurgical procedure which has the 
advantages of engendering minimal surgical trauma 
and minimum hospital stay for the patient. 

Referring now to the remaining drawings, Fig- 
ures 11 to 14 illustrate different ways in which the 
apparatus of the invention may be deployed to 
effect mutual immobilisation of three vertebrae 
40,42 and 60 or of the fourth and fifth lumbar 
vertebrae and the sacrum although in the following 
description it is assumed that the third, fourth and 
fifth lumbar vertebrae are being immobilised. 

Thus anterior column implant means (not 
shown) such as pairs of the metal dowels pre- 
viously referred to are provided at each of the two 
intervertebral levels whilst pedicle screws 10 and 
links 20 and, in the case of the arrangements 
depicted in Figures 13 and 14, also links 30 pro- 
vide the stabilising means for posterior parts of the 
vertebrae concerned. 

In the case of Figures 11(a) and 11(b) a bi- 
lateral arrangement of coupled links 20 is shown 
wherein on each side of the spinous process 48 
are located, in similar positions, to that shown in 
Figure 8, two links 20 the eyes 24 of which are 
engaged on pedicle screw 10 which is engaged in 
the pedicle of vertebra 40 whilst the end parts 26 
of the links engage respectively in the vertebrae 42 
and 60 and extend generally parallel with the screw 
10. It will be observed that the plane of the eye 24 
of each lower link 20 is offset from the axis of the 
elongated part 22 by approximately the diameter of 
that part and thus enables the parts 22 of each set 
of upper and lower links to hang collinearly with the 
parts 22 equidistant from but close to the adjacent 
vertebrae. 

In the arrangement of Figures 12(a) and 12(b) 
the pedicle screws 10 are each engaged with the 
eye 24 of one of the associated pair of links 20 and 
disposed in the pedicle of vertebra 60. The eye 24 
of the lower of each pair of links 20 engages the 
end part 26 of the upper link of the pair and the 
end parts 26 of the two links engage respectively 
in the vertebrae 40 and 42 extending therein ap- 
proximately parallel with the corresponding pedicle 
screw 10. 

In the arrangement of Figures 13(a) and 13(b) 
there are employed bilaterally two pairs of links 
each comprising an upper link 20 and a lower link 
30. The eye 24 of upper link 20 and the eye 34 of 
lower link 30 engage on respective screws 10 
which are located in respective vertebrae 60 and 
42 whilst the eye 36 of the link 30 engages on the 
end part 26 of link 20 which is located in vertebra 
40. The eye 36 is offset from the elongated part 32 
of its link 30 so that the parts 22 and 32 of the 
respective links 20 and 30 are collinearly disposed 
close to the surfaces of the adjacent vertebrae. 



5 
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In Figures 14(a) and 14(b) the arrangement 
differs from that of Figures 13(a) and 13(b) in that 
the pedicle screws 10 of each set of links 20 and 
30 are located in vertebrae 60 and 40 and the link 
30 is in the upper position of the pair of links. Also 
the offset eye 36 of link 30 is located outwardly on 
the corresponding pedicle screw 10 of the eye 24 
of link 20 and the end part 26 is located in the 
vertebra 42. 

Although the arrangements of Figures 11 to 14 
are shown in the position corresponding with that of 
Figures 7 and 8, i.e. with the elongated parts of the 
pairs of links between the spinous process and the 
adjacent facet joint they could also be disposed in 
the position corresponding to that of Figures 9 and 
10 in which the elongated parts of the pairs of links 
are located between an adjacent facet joint and 
transverse process. Also, the surfaces of the links 
in these arrangements, as in the earlier arrange- 
ments of Figures 6 to 10. excluding the eye or 
eyes thereof, can be coated with a layer of bioac- 
tive material, suitably bioactive calcium phosphate 
ceramic, to promote bone ingrowth or ongrowth. 
Alternatively, those surfaces excluding the eye or 
eyes may be porous and also coated with the said 
ceramic. Also, in all cases, the eye or eyes of the 
links can be treated to harden their surfaces, e.g. 
by forming titanium nitride thereon in the case of 
titanium links. Surface hardening of the link eyes 
can also be effected by known techniques of ion 
implantation. The surface hardening is applied 
where the eyes engage the pedicle screws 10 or 
the link parts 26. Similarly the surface of the 
screws are hardened where they engage the eyes. 

Figure 15 illustrates, to an enlarged scale, a 
preferred form of the dowel 44 which consists of a 
generally cylindrical body 70 formed with a but- 
tress thread 72 which is interrupted by a plain 
cylindrical part 74 of the body. At its forward end 
the body has a curved nose 76 whilst, at its rear 
end, there is formed extending axially in the body 
from one end thereof a blind bore 78 of hexagonal 
cross-section in which a tool is releasably engaged 
for guiding the body to and at the location at which 
it is installed. The entire exterior of the cylindrical 
body 70 and thread 72 is smooth. The plain cylin- 
drical part 74 of the body or the entire external 
surface of the body and threads can be coated, as 
described for the links 20 and 30, to promote bone 
ingrowth or ongrowth. The buttress thread 72 acts 
somewhat as a barb which, when the dowel is 
installed, inhibits! rearward movement thereof which 
repeated flexure of the spine may otherwise occa- 
sion. 

Referring now to Figures 16(a), (b) and (c) and 
17(a), (b) and (c) which show two sizes of an 
alternative and preferred form of metal, interbody 
dowel to that of Figure 15: in this form the dowel is 



formed on a cylindrical core 80 thereof with a 
continuous external buttress thread 82. Again, the 
exterior surface of the core and thread is smooth 
and may be coated with bioactive material to pro- 

5 mote bone ongrowth or ingrowth. Also, as in the 
case of the embodiment of Figure 15, an axially 
extending blind bore 84 of hexagonal cross-section 
is provided in which a tool is releasably engaged 
for guiding the dowel to and at the location at 

to which it is installed. 

The dowel of Figures 16(a), (b) and (c) has a 
core of diameter 10mm and a thread of overall 
diameter 16mm so that the turns of the thread 
extend from root to tip thereof by 3mm from the 

15 surface of the core. The thread pitch is 3.5mm 
measured between corresponding radial locations 
at outer edge 86 of the thread. The forward surface 
88 of the thread slopes at 60° to the axis of the 
core at the thread edge 86 and curves to zero 

20 inclination at the core diameter. 

In the embodiment of Figures 1 7(a), (b) and (c) 
the core diameter is 5mm and the overall diameter 
of the thread is 9mm thus providing a thread height 
from root to tip thereof of 2mm. The thread pitch is 

25 again 3.5mm measured as before and the slope of 
the forward surface 88 is again inclined at 60° to 
the axis of the core at the edge 86 of the thread 
and curves to zero inclination at the surface of the 
core. 

30 Smaller and larger sizes of the dowel 44 than 
those described as well as intermediate sizes can 
be provided though in the preferred range of sizes 
the core will be between 5 and 10mm diameter and 
the overall diameter of the threads will be between 

35 9 and 16mm diameter and the thread pitch will be 
between 3 and 4mms. The buttress form of the 
thread acts, as in the case of the embodiment of 
Figure 15, as a barb inhibiting extrusion, that is to 
say backing out motion, of the dowel. 

40 The design of the forms of dowel 44 illustrated 

in Figures 15 and more particularly in Figures 16- 
(a), (b) and (c) and 17(a), (b) and (c) provides a 
novel thread design for metal interbody implants 
the pitch and height of the thread turns affording 

45 good bone purchase and a large surface for bone 
ongrowth and, therefore, interbody fusion. Because 
of the large surface of the thread, the spinal load- 
ing stress on the dowel is optimally distributed. 
Moreover, the sizes referred to of the dowel can be 

so employed in minimum intervention surgical proce- 
dures which substantially diminish tissue damage 
and thus make for substantially shorter patient stay 
in hospital and recuperation periods. 

Although the links 20 and 30 have been de- 

55 scribed as being of lightweight construction be- 
cause they are required to support a lesser propor- 
tion of the spinal load, they can be used in more 
substantial form if required and in general they 
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afford together with the associated pedicle screws 
a novel and advantageous means of support for the 
posterior spinal column. 

Claims 5 

1. Apparatus for use in fusion of adjacent spinal 
bodies employing rigid interbody implant 
means located between disc facing surfaces of 
anterior parts of said bodies together with 10 
means for mutually locating posterior parts of 

said bodies, characterised by a link formed 
with an elongated part and an eye at one end 
of said elongated part for engagement with a 
screw secured to one of said bodies, said 75 
elongated part having, spaced from said eye, 
means for enabling securing of the link to the 
other of said bodies. 

2. Apparatus as claimed in Claim 1 , characterised 20 
in that said means for enabling securing of the 

link to said other of the spinal bodies comprise 
an end part which extends normal or substan- 
tially normal to said elongated part and to the 
plane of said eye. 25 

3. Apparatus as claimed in Claim 2, characterised 
in that said end part tapers at the free end 
thereof towards said free end. 

30 

4. Apparatus as claimed in Claim 1 , characterised 
in that said elongated part of said link is 
formed at opposite ends with respective eyes 
which are substantially coplanar and parallel 

with said elongated part. 35 

5. Apparatus as claimed in Claim 2, 3 or 4, 
characterised in tht the axis of said elongated 
part lies in a plane of a said eye or eyes. 

40 

6. Apparatus as claimed in Claim 2, 3 or 4, 
characterised in that the plane of a said eye is 
offset from the axis of said elongated part by 
the thickness of said part. 

45 

7. Apparatus as claimed in any preceding claim, 
characterised in that a part at least of said link 
excluding said eye or eyes thereof is coated 
with bioactive material to promote fusion of 

said part to adjacent bone of one at least of so 
said bodies^ 

8. Apparatus as claimed in any preceding claim, 
characterised by a pedicle screw formed with 

a head and a shank adapted to be closely 55 
engagable with the or each eye of said link 
and having an externally threaded part which 
comprises a substantial part at least of said 
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shank. 

9. Apparatus as claimed in any preceding claim, 
characterised in that said links and each of 
said screws is dimensioned so as to support in 
use thereof less than half the spinal load. 

10. Apparatus as claimed in any preceding claim, 
characterised in that said interbody implant 
means comprise a generally rigid cylindrical 
body adapted to engage in opposed channels 
formed in facing end plates of the spinal bod- 
ies and having retaining means for fixedly lo- 
cating said rigid cylindrical body relatively to 
the spinal bodies, said cylindrical body being 
of overall dimensions enabling its installation 
by minimum intervention surgery. 

11- Apparatus as claimed in Claim 10, charac- 
terised in that said interbody implant means 
and said retaining means thereof have an ex- 
terior surface which is smooth, at least part of 
said exterior surface is coated with bioactive 
material to promote bone ongrowth. 

12. Intervertebral implant means comprising a gen- 
erally rigid cylindrical body adapted to engage 
in opposed channels formed in facing end 
plates of the spinal bodies and having retaining 
means for fixedly locating said rigid cylindrical 
body relatively to the spinal bodies, said cylin- 
drical body being of overall dimensions en- 
abling its installation by minimum intervention 
surgery. 

13. Apparatus as claimed in Claim 10 or 11, or 
intervertebral implant means as claimed in 
Claim 12, characterised in that said retaining 
means comprise an external thread formed on 
the exterior of said rigid cylindrical body. 
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